We study the quantum N = 2 super-W 3 algebra using the free field realization, which is obtained from the supersymmetric Miura transformation associated with the Lie superalgebra A(2|1). We compute the full operator product expansions of the algebra explicitly. It is found that the results agree with those obtained by the OPE method.
W -algebraic extensions of the N = 2 superconformal algebra [1] have attracted much interest in the context of conformal field theories [2, 3] , topological W -gravities [4] and more recently in non-critical W -strings [5] . There are at least two approaches to study quantum W -algebras [6] . One is based on the OPE method [7] , in which W -algebras can be constructed by requiring the associativity and closure of the algebra. The other approach is the free field realization [8] , in which the generators are expressed by free fields through the quantum Miura transformations. In this approach the closure of the algebra is not obvious at quantum level, in particular for the W -algebras associated with non simply laced Lie algebra [9] .
In the case of N = 2 super-W algebras, it has been understood that the free field realization can be obtained from the quantum hamiltonian reduction [10] of affine Lie superalgebras A(n|n − 1) (1) [2, 3] . The classical Poisson brackets structure in the case of A(2|1) (1) has been studied by using techniques such as the super Gel'fand-Dickii bracket [11] and Polyakov's soldering procedure [12, 13] . In the quantum case, the full algebra has been presented by using the OPE method [14, 15] . In the free field approach, however, only some of the operator product expansions have been calculated [3] .
In this letter, we study the free field realization of N = 2 super-W 3 algebra and compute the full operator product expansions. We find that the present free field approach gives the same algebra as the one obtained by the OPE method.
We begin with the supersymmetric Miura transformation based on a Lie superalgebra A(n|n − 1) = sl(n + 1|n). We take the purely odd simple root system {α 1 , . . . , α 2n }, ). We introduce 2n free bosons φ(z) = (φ 1 (z), . . . , φ 2n (z)) and real fermions ψ(z) = (ψ 1 (z), . . . , ψ 2n (z)) satisfying the operator product expansions (OPEs):
Define the scalar superfields by Φ(Z) = φ(z) + iθψ(z). The A(n|n − 1) super Miura transformation [16] is defined as
where
and a = −iα + . The symbol : : denotes the normal ordering. The currents W i/2 (Z) (i = 2, . . . , 2n + 1) generate the N = 2 super W n+1 algebra. In the following we consider the case n = 2 and use the component formalism. Let us define bosonic and fermionic W -currents as follows:
It is convenient to introduce complex bosons ϕ i (z),φ i (z) (i = 1, 2) and complex fermions
From the Miura transformation (2), we find that the generators of the N = 2 super-W 3 algebra are given by
where 
The OPEs between N = 2 currents and W -currents are
Let us discuss the OPEs for W -currents. First we write down the OPEs between W 2 and
Here a normal ordered product (AB)(z) for two generators A(z) and B(z) are defined as
Second the OPEs among fermionic W -currents W ± are given by
Third the OPEs between W ± and W 3 are
and
Finally the OPE between W 3 and itself is found to be
The equations (5)- (8) and (9)- (21) complete the operator product expansions of the N = 2 super W 3 algebra. It is easy to see that the present definitions of the W -currents (4) give the Poisson algebra structure with quadratic relations in the classical limit of a 2 → −∞ [13] .
Note that in the present definitions (3), the W -currents are quasi-primary fields with respect to the energy-momentum tensor T N =2 (z). One may add suitable differential polynomials of the currents to these W -currents in order to get a N = 2 supermultiplet
From (22) and the OPEs for the W -currents, we may compute the operator product expansions for the N = 2 super-multiplet { W 2 , W ± , W 3 }. After some calculations, one finds that these operator product expansions coincide with the results of the OPE method [14] . For example, one gets
where β =
. (24) The relation between the present definitions and those in ref. [14] is given by formulae
where (J, G,Ḡ, T ) and (V, U,Ū, W ) are the N = 2 primary W -currents in ref. [14] .
It is known that the A(n|n − 1) Miura transformations give the Feigin-Fuchs representation of the N = 2 CP n super coset models [18] for a 2 = −1/(k + n + 1) [2, 3] . In these CP n coset models there is a kind of duality relation such that { CP n models at level k = 1 } ≡ { CP 1 models at level k = n} [18] . In the case of n = 2, we get a 2 = −1/4.
It easy to see that the W -currents W 2 , W + , W − , W 3 have no central extensions and become zero-norm fields at this duality point 1 . Therefore we expect that these W -currents decouples from the representations of N = 2 super-W 3 algebra [5] . But in order to check the decoupling we need to investigate the structure of the Verma modules more carefully, which is left for further investigation.
Although the present free field realization is obtained from the supersymmetric Miura transformation (2), the algebra does not depend on the particular free field realization of U 1 , G ± 1 and T 1 . This suggests the existence of other types of the free field realization of N = 2 super-W 3 algebra, which would be useful for studying the quantum topological W 3 -gravity theory.
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